Morphological consequences of acoustic trauma on cochlear hair cells and the auditory nerve.
Hearing loss is the most common form of sensory impairment in humans. Short impulses of a high intensity noise can trigger sudden hearing loss, which is generally irreversible and associated with structural tissue damage of the cochlea and auditory nerve. It is well established that myelination is essential for the rapid propagation of action potentials along axons, and that Schwann cells are responsible for myelin sheath production in the peripheral nervous system. In the cochlea, spiral ganglion neuron axons are myelinated by Schwann cells. This myelin contributes to axonal protection and allows for efficient action potential transmission along the auditory nerve. For this reason, here we studie the morphological changes on cochlear hair cells and myelin sheaths of the auditory nerve, directly linked to hearing impairment induced by acoustic trauma. To study the auditory functions, auditory brainstem responses and distortion products were measured at baseline, 2 days, and 21 days after trauma in rats. Then, scanning and transmission electron microscopy techniques were performed to analyze cochleae and the auditory nerve at 21 days after trauma. We observed that acoustic trauma induced cochlear outer hair cell loss and fusion of inner hair cell stereocilia. We also observed an axonal loss and myelin sheath disorganization of the auditory nerve. These data confirm that a strong acoustic trauma induced histological changes in the cochlea and auditory nerve, leading to permanent hearing loss.